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ence is shown for the case of the 2.2 km fiber (divided
by 1000 and offset). This variation diminishes with
decreasing fiber length, as expected if the wavelength
were changing. The resultant rms variation in delay
of 2850 MHz rf signal between the two arms is 19.4 fs

Fig. 4. (Color online) Allan deviation of the relative timing
of a 2 m and a 2.2 km link. Dotted line, uncorrected rf de-

Fig. 3. (Color online) Relative drift of a 2850 MHz signal
transmitted over a long and short �2 m� fiber. (a)
2.2-km-long fiber. The relative time difference has an rms
deviation of 19.4 fsec over 60 h. The relative time differ-
ence (/1000) without the correction is also shown. (b) A
200 m fiber has an 8.4 fsec rms deviation over 20 h.
lay. Solid line, corrected rf delay.
with a 2.2 km fiber, and 8.4 fs with a 200 m fiber. Fig-
ure 4 shows the Allan deviation of the relative phase
of the 2850 MHz rf signal for the 2.2 km fiber with
and without the correction. Note that the periodic 2 h
variations evident in Fig. 3(a) appear in the Allan de-
viation, and the correction results in 3 orders of mag-
nitude improvement in relative time stability.

In conclusion, we have demonstrated a robust rf
distribution system based on common fiber and rf
components, capable of low-jitter operation. It is eas-
ily expandable to multiple channels, requiring only
an increase in transmitter optical power and the ad-
dition of fiber optic splitters and mirrors. This system
will be of use in FEL light sources and other applica-
tions requiring sub-100-fs synchronization of rf
and/or lasers.
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